IN THE UNITED STATES PATENT AND TRADEMA^KOTFICE g 

In re application of: Koki MUKAI jfl 

Serial No.: Not Yet Assigned C^^^P^ ggf 

u 

Filed: October 17, 2001 

For SEMICONDUCTOR DEVICE WITH QUANTUM DOTS HAVING HIGH 
SSllON EFFICIENCY, ITS MANUFACTURE METHOD, 
AND SEMICONDUCTOR LASER DEVICE 

n ATM FOR PRI OttTTV UNDER 3* U.S.C. 119 

Commissioner for Patents October 1 7, 2001 

Washington, D.C. 20231 

Sir: 

Thebenemofmemingdateofthefollowingpriorforeign application is hereby requested for 
the above-identified application, and the priority provided in 35 U.S.C. 1 19 is hereby claimed: 
Japanese Appln. No. 2000-381842, filed December 15, 2000 
Insupportofthisclaim^erequisitecertifiedcopy of saidoriginal foreign application is filed 

herewith. 

I, is request that the file of this application be marked to indicate that the apphcan. has 
complied «H> the requirement of 35 U.S.C. 1 19 and that the Paten, and Trademark Office kmdly 
acknowledge receipt of said certified copy. 

In the event that any fees are due in connection with this paper, please charge our Deport 

Account No. 01-2340 . 

Respectfully submitted, 
ARMSTRONG, WESTERMAN, HATTORI 
McLELAND & NAUGHTON, LLP 

^Atty..-Docket.No^011227^ T^°£m*' 

Suite 1000, 1725 K Street, N.W. RegrNor-22,631 

Washington, D.C. 20006 
Tel: (202) 659-2930 
Fax: (202) 887-0357 
WGK/11 



ei ^ m ^ n /r 

JAPAN PATENT OFFICE 



0* 

o 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 



m m *t n 0 

Date of Application: 

m m # # 

Application Number 

W JS A 

Applicants): 



2 0 0 0^1 2^1 50 



4#J^ 2000-381 842 



. -V ^ - ) 

J 



200 1^ 7,£ 40 



Commission r, 
Japan Patent Office 




HilE## miE#2 001-3062618 



#2000—381842 

[^3#-S§] 0040982 
[filfflHl ^12^12^ 15 H 

imismm&mi hoil 29/04 
us*] mff 

. 000005223 

[ftJiA] 

100091340 

03-3832-8095 
009852 

[ttfstelfl] 21.000R 

1 

mm 1 

mmm 1 

[-SLfi^tt***^] 9705794 



1 



2001-3062618 



#2 000 — 381 842 



& 2 © © A y K ^ ^ y ^ J: y % /j\ $ /t y K ¥ y £ m z> m 4 © 

■^mm^^m £m*Fyb£<DmT**vvy&by*)]smmz£>)®m-tz>z- 
^-r*i2HcgB«©¥#ffc^go 



1 



ffi|E# 2001-3062618 



— — — v — — 

#2 000 — 381842 

mmm 2 <z>#hbi&^5 : - n js©_t jc $ *u fa ssgii^«M ^ temam 2 * 



tflfE# 2001-3062618 



#2 000 — 381842 



faiB*f #FJi£t«iBSf h©3^«ISfc©raK:ims*v M*f 
«&tf*f K*y hW©ai^;i/^^ic*rLT^>i/^;i/|tM^bTai8b. ^ 
oli^tfpl £ *f K y h £ <D Rtt* * ^ y r # h > * ic <fc U * 3 

£ ^ -T -5 »#3t 8 lcfB«© U - if mm. 
[0 0 0 1] 

w-rs. 

[0 0 0 2] 
[«*©tt«] 

[0 0 0 3] 

UTS @M&«etCH#;5nlft C B! E £ r £ #T* £ £ «1Ktt*3l £ « -5 
£fcv*. If Ky h&U— !f*8g#©»tt««fcLTJBv**£ iltc J:»J, ift 



3 



2001-3062618 



#2 000 — 381842 



[0 0 0 4] 

Mtf^^CDlgj&lcaf .Fy b^SBg-TS^^ (GaAs tetrahedral quantum dot s 
tructures fabricated using selective area metal organic chemical vapor de 
position, T. Fukui et al., Appl. Phys. Lett. 58 (18) , 6 May 1991) , 

&±lZ&Vf&ffiM s m&®ffl<Dmft\%J&&*%m-tZ>J3m. STM (scanning tun 
nel microscopy) h fcKfV^t? a. U- */ 3 > IZ <fc £ 

[0 0 0 5] 

jxim&mmmm (lyFvhti) #©ajgja"3*is„ ckm&jcj:*^ 

F*y h a*-? MI$:f5rt^tSo 

[0 0 0 6] 

(Stranski-Krastanov) ^E— F (SK^E- F) £ V$l£ftZ> =fc© 



4 



£BIE4$ 2001-3062618 



#2 000 — 381842 



[0 0 0 7] 

b J: 3 £^5f&S] 

[0 0 0 8] 

HI (B) £#MbT, F^©3f-*y T©aA'»s(8CDfiT©ilHK:o 

^TM^S. HI (B) t±. ttJfcOJIfKy h*3i(Z)-«<0WfiifH«:^"r- n 

% nSfi#lfil«©*f 1 0 a&tf pS¥*#Jf 3|*(Z>jE?L1 1 a^F 
[0 0 0 9] 

tfnS^SSi ft&c$|iit$*i£o -3P©«f l o b&tflETLi lbli 



[0 0 10] 

-7 it J y7$hns*y#mm*. :n*;i/3r&#15Rcj: y itifclSI&'scD^f y T<Z> 



5 



ffiSE4f 2001-306261 8 



#2 000 — 381842 



h y * ^M<Dt=. a^- k y Mc 33 # s 3f y r^fn#. *^*#;f Jg tc 

»Z>*rV U 7i^ftl<fc y fcSV^fctfSR^SftTV** Physical Review 

B54, R5243, 1996) . 
[0011] 

[0 0 12] 

K<<t£zz.t & arises 3 1 tfT$m&¥mftmmj&z**<Dm&*&zm&-t2> 

[0013] 

^ ^ f S b - If ii^-r S r -5 c 

[0 0 14] 

#»IB©— gll &££*® : £:W1-£*«£:> ftrfB 

±*15©±K:l«[»K:Mt6tt»©i? hi:, icrlBM^-Fy h©#*rr<5 

*u mm&ix.ztm2<D¥m&<Drt> F¥*W«fc»; K^^^y* 

[0 0 15] 

g& n &mm t<pm & % -r » tc, tfmmm & wmt* g & v * t=. & 

[0 0 16] 

6 mH#2 0 0 1 -3 0 6 2 6 1 8 



#2 000 — 381842 



iufE*f Fy h&tffil ©Jg£, fi^f>&^2©Iti^Igt, iaSBl£ 
1 ©Jf0>38tS£Sffi£li:SX;iS£, iu^BSl <DJStf>®ffiL£3M)^e>. 1 CD 

[0017] 
[0018] 

mm n ti t~n 2 ©#s§t nit, b« mm<D&Mm&^ umn mmm 2 

©^ItW^^nMii^^-efeoT, fa ItUfcf F y hcD^^SBl^©^ t>ftfS3 
if ^<Z)S2g$tlTv^^v^M^©^^< gptc@0g$ti, ialBfl 1 
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-5. ____ 
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. Jttf G a A s I 3 ®^T^©l^^/^> K@5^t. 0 3 (B) 
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i:GaAsi«lil©^C, 1^ 5 i: h > ^ M 6 i: b fc„ 03 ( 
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h 3 3^it«fc^lC^^So &Mm&^'rUm3 2 <D$m<D o t5>*^ Ky 
h 3 3 ©IB«3ftT^&V^I*ge#, ^113 4 ^fcJlT^-So i?Ki>h3 3 
(iInGaAst«$tlt^S„ KM»3 4li, MB E \Z J; »J ?^JEKS*ifc A 1 
A s M%W.ifc~$'Z> Z-h\Z£. y^«s*ifcj»*e*-6. 
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1 0.4 Ga 0.6 As ^ i5:5 ^ 1 **m©pS*9<y KM 3 6 *lT 
-£tf>_tlC, plAl 02 Ga 0(8 As^?)^t|j^l3 7, p + iGaAs^?>4 

M3 8#Jgj£2*lTV^ 0 £*l&<Z>#JBtt, M B E IC <fc »J *l 
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[0 0 4 2] 

&«4 5#«3ftfc3&K©*li#, KftS/U 3>fre>fc*JP3 2 5 0 nmCDlfi 
•R3 9Ta*)*lTV^. ffiM3 9(C. Jg«4 5£>Jtffi£Sffi$ii:£|iin4 0 
#7gffc3*lTV^. $113 9^t?|§P4 0(Dl£®lCMffibfen>^^ M3 8 
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m<D. i^-Ky b 3 3 #BI«3*iTv*fcv*««K:lMJi3 4 #BB«3 *iT ^5. 
£©fc«b, Si (A) {c^bfcmi ©IIJiWoift^fcWtJKii^Fy h 3 3/\© 

[0 0 4 6] 

fcfc, 03 (A) KiasLfci^K:. 04©i?Ff h 3 3 ©#*rr<&G«BA9fc 
pgt^HB95i/\^nM3 2 i:<z>Rr, h 3 3 ©MfT^^gi&fcffi*: 

#IIW&'V5 t ntf3 5 iKDmiz. i^#Flt h>^Mfc$:tAbTt)<l:^„ 
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05 (A) lktf (B) StMbT, ±«aH*«©SE^«JCJ:*a^Ky 
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JtlBm;&tf»2©2gJS«T?a:, A 1 A s Jf ®^««&»ft-r-6ii:JCJ:y, 
^JCtt, 0 5 (A) iCaVT J:?^ « Fv h 2 ©HHfCjfsiftOA 1 A sf« 
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aAs!3^itiiit&K Lj&*U _h3PMMM^4 b h>^;i/^(C 
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±mmi (A) (A) Ic^LfeHigMi?^, AlAs&MtSwi: 

4£jgfltl,T%J:^. A 1 5r#tf>fb^^##:©^b^^> A 1 ©««JfcK:« 

Z.iltfV&Z> B HIM®4(Z)#3fS|-i:LT. GaAsltlWGaAsl3 
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_fcSB01 (A) XtfHS (A) K:^LfeH*«T?»±, i&Rtm&Ga As I, 
„ i? K«y h 2 I: I n G a A s «bfe^, *©te©**f4«:J§V^ nffg 
T'^S. ^il li^tltlnP&MK i^KyhSInAsWl 
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T=focfcVN 0 3<Z>#£\ A 1 A s %L<ttA 1 I nAs ZMfo-? & Zi £ IZ £ ^> X W 
[0 0 5 3] 

WS^^Xl/^- (Appl. Phys. Lett. 58(18), 6 May 1991) iZffiitZtltzMJ- K 
[0 0 5 4] 

0 6. (A) iZ7jk-t£?K. (Ill) BffiMbfcGaAslS7O0ili 
J:K:BtffcS/U:3>JR7 1 ^Mt5. ifti/'J3>17 ^ft]&<Dmu 7 2 
£7£f&U GaAsiS7O0iI&gffi§f5. = ftm<Z>ffin 7 2 te, 
i3#, -^ft^ftG a A s 700 (110), [Oil), (10 1) # 

iRlfCTOlC 5 <fc ? $ ft 5 o 

[0 0 5 5] 

06 (B) lZ*k~?£olZ. SISllCMOCVDtCfcyAlGaAsf 7 3 5X 
^^^J/tMSS*S= 0 6 (B) te, lo©H§P7 2$:— ^-^^Wt 

®&ml/T^& 0 -)£©/£«*fefr(DTT?WU AlGaAsI^ (111) B®_h 

iz<D&mmv, {lio} MJtict3:£A,i?*raufcv^ rcpaarejfcssrff^fc 

, AlGaAsl73li (110} W Z&W H ■t&=LftmmZf&&? S„ H^^l 
©]IJi3a^S:^bT A lGaAsf7 3 (DmmZ&lth. =£l$£0]ILhjfi^C G 
aAsIi7 4M$fS„ 
[0 0 5 6] 
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[0 0 5 7] 

Z.<D£.?iZVT. AlGaAs!73il7 5 lCH£ft£l&/h&G a A sfi7 
4MtSrt^T^5. GaAsI^74ttSB©Al.GaAsl7 3 &tK 
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[0 0 6 1] 

[0 0 6 2] 

't^Kv h©!H«S*iTv^)EfeVx»4>K:|«J»&l!Lfefc«>, i?F«yhA 
^-#-Wji!g-L>_tMg ff» g> Jfr?- h'y h ^ U 7 h > 



mSE# 2001-3062618 



#2 000 — 381842 



[01] 

mi (a) *ftm<Dmi<DnmmK.&z¥m<*&W;<i>mmm"i?2bv. mi 

[02] 

[03] 

S3 (A) i*, «2CD^J6«lCJ:-S^##««©WfiSH^«)y, 03 (B) » 

•J, 03 (C) tt, m2©^J|«©SE^«K:J:*^#»^tt©Wriir0T?»S. 
[04] 

[05] 

[06] 1 

[##©M] 

1 G a A s 

2 I n G a A s F>y h 

3 GaAsI 

4 K£jff 

4a *|ftAlAs«« 

4 b 

5 I n G a A s 

6 GaAs>>^M 
1 0 a ~ 1 0 c fll^- 

1 1 a ~ 1 1 c iE?L 



mH# 2001-3062618 



#2 000 — 381842 



2 0 G a A s IS^g 

21 InAlAsf 

22 InGaAsI 

3 0 G a A s 

31 AlGaAs^f KM 

3 2. 3 5 M»iiArnI 

33 InGaAs 4^- K v V 

3 4 m&m 

36 AlGaAs^7^KI 

3 7 A 1 G a A s tpffiM 

3 8 G a A s * hJS 

3 9 Wtlti/V nyM 

4 0 in 

4 1.42 W& 

4 5 mm. 

7 0 G a A s gJfc 

7 1 Wliti/Vnym 

7 2 iP 

73. 75 AlGaAsf 

7 4 G a A s 



1 8 



2001-3062618 



#2 000 — 381842 




1 



ffiIE# 2001 -3062618 



4f 2 000 — 381842 




2 



mffl£# 2001-3062618 



#2 000 — 381 842 



[03] 



(A) 



/77//* /777/^ yZ&x \ 


/ / / / s / 

i 


SS/////S//J 

> 4 


'S/S/SS///1 

ft • / 



-3 p^GaAsJI 

-2 InGaAsi^-hVh 

-4 mmm 

-6 GaAsh^^/l-Jl 
5 InGaAs*^#F^ 

1 n?£!GaAsllstSi 



(B) 




Lo 



fl- 





6A Yis^jvm 
4 



3 



ffilE^ 2001-3062618 



[04] 



#2 0 0 0 — 3 8 1 8 4 2 



45 36 37 38 40 39 




30 GaAsS^t 

31 AlGaAs^yyKJf 
32,35 

33 S^-K^h 

34 M 

36 AiGaAs^75/K^ 
41,42 



4 



ffiIE*i# 2001-3062618 



[15] 



#2 0 0 0 — 



3 8 18 4 2 




5 



2001-3062618 




6 



ffiH4# 2001-3062618 



#2000—381842 



mm: 

immmi m 1 



i 



ffiSMf 2001-3062618 



#2 000 — 381 842 



m m A 



[000005223] 
1 . B 1996^3^260 

kiss] 

& m n&)\m)\\m-fc*mm.±frmtp4 r@ i#i# 



i 



ffilE# 2001-3062618 



